The evolution of nucleotides.
There has been much speculation about the types of molecules that were present in the first living forms. Recent discoveries show that RNA is a more versatile molecule than was previously believed, but whether it was ever able, for example, to synthesize its own monomers from available precursors is not yet known. If amino acids coexisted with nucleosides on the prebiotic Earth, then it seems likely that these two classes of molecules would have interacted with each other. We have been studying oligonucleotide-directed peptide bond formation, and during this work we discovered that aminoacylation of the internal 2'-hydroxyl groups of RNA occurred stereoselectively. Investigation of the mechanism of this reaction has been aided by the use of 3'-inosine methyl phosphate (as a simplified model for a dinucleoside monophosphate) and proton nmr spectroscopy of t-butoxycarbonyl-alanyl esters of nucleosides as models for the transition state of the aminoacylation reaction itself.